Histomorphogenesis of soman-induced encephalocardiomyopathy in Sprague-Dawley rats.
Although myocardial damage caused by soman has been previously reported, its relation to brain damage is unclear. In order to clarify this relationship, we examined the histomorphogenesis of central nervous system (CNS) and myocardial lesions in Sprague-Dawley rats, given atropine methylnitrate (20 mg/kg) and HI-6 (125 mg/kg) ip 10 min before a single injection of 0 or 130 micrograms soman/kg (sc) and sacrificed 45 min and 1.5 hr, 3 hr, 24 hr, and 72 hr later. Bilaterally symmetrical CNS damage began with vacuolation of the neuropil and was followed by astrocytic degeneration and neuronal necrosis culminating in liquefaction necrosis and focal hemorrhage. The cerebral cortex, limbic system, thalamus, and substantia nigra were common target sites. Repair in affected sites was characterized by capillary endothelial cell proliferation, microgliosis, and reversal of microvacuolation. Myocardial damage began with myocytolysis and contraction bands and evolved into coagulative myocytolysis and replacement fibrosis with a transient recruitment of acute inflammatory cells. The left ventricle, especially its free wall and papillary muscles, was consistently affected. There was good correlation among seizures, CNS damage, and myocardial lesions at all times following treatment. The results support the view that CNS lesions are associated with protracted seizure activity and provide evidence that myocardial damage is neurogenic.